PLK4 overexpression and its effect on centrosome regulation and chromosome stability in human gastric cancer.
Polo-like kinase 4 (PLK4) is a centrosomal protein that is involved in the regulation of centrosome duplication. This study aimed to determine whether the genetic abnormality of PLK4 is involved in human gastric cancer. First, we examined the status of PLK4 mRNA expression in 7 gastric cancer cell lines and 48 primary gastric cancers using an RT-PCR analysis. The upregulation of PLK4 mRNA expression was detected in 57.1 % (4/7) of the gastric cancer cell lines, and a novel PLK4 variant with exon 4, but without exon 5, was identified. In the primary gastric cancers, the upregulation of PLK4 mRNA expression in the cancerous cells was detected in 50.0 % (24/48) of the cases, and this upregulation was statistically significant (P value = 0.0139). Next, we established AGS gastric cancer cells capable of inducibly expressing PLK4 using the piggyBac transposon vector system and showed that PLK4 overexpression induced centrosome amplification and chromosome instability using immunofluorescence and FISH analyses, respectively. Furthermore, PLK4 overexpression suppressed primary cilia formation. Our current findings suggested that PLK4 is upregulated in a subset of primary gastric cancers and that PLK4 overexpression induces centrosome amplification and chromosome instability and causes the suppression of primary cilia formation.